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The Pause That Refreshes




A New Year's resolution every high school senior should
make is to enter some college next September. Frequently
engineering is considered with a little doubt because of un-
certainty as to personal qualifications. Members of the staff
at Rose will consider it a privilege to advise with high school
boys who are interested in technical training. Write to the
Registrar or, if possible, arrange to visit the campus.
ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
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He is a member of the American Society
of Mechanical Engineers, American
Association of University Professors,
Society for the Promotion of Engineer-
ing Education, Indiana Engineering
Council, and the Tau Beta Pi Associa-
tion. He is also a Technic faculty advisor.
Not a hobbyist, he tried both photography




piled by Nicholas A.
Smilanic, electrical
engineering senior.
This year he was
awarded his fourth
varsity football let-
ter, and was men-
tioned for all-state
honors last year. A
member of Tau Beta
Pi Association, Blue
Key Service Fraternity, and a Rose honor
man, he is also contributing editor of the
Technic, a member of the American In-
stitute of Electrical Engineers, and
chairman of the electrical department
for the coming Rose Show.
The first member of the Class of 1943
to contribute an article to these pages is
Richard H. Raab, who reports on "The
Pause that Refreshes—." Before coming
to Rose, he attended Brazil High School,
where he was art editor of "The Stu-
dent." During his senior year, he was
president of the Hi-Y club and of the
camera club. He also attended Indiana
State Teachers College for a year before
matriculating to Rose. It was gratifying
to learn that his interest in art is largely
due to J. Robert Marks, Technic art
editor, 1935. Acknowledgment for co-
operation is made to Warren Withers,
fellow freshman.
Staff photographer Lewis McWiliams
put the bee on this old-fashioned winter
with the banquette of blustery billows,
basted like barnacles to the beleaguered
balsams, or rather like a band of be-
fuddled Bedouins, befallen on burlesque
battlements without benefit of bromide.
But before the bestial ballyhooer becomes
berserk and bewilders our blessed behold-
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AN AIR BLAST CIRCUIT BREAKER
POLARPLA\IMETRY
THE polar planimeter is an instru-
ment for measuring the areas of
irregular figures. The Amsler plani-
meter, illustrated in Figure 1, is
represented diagramatically in Fig-
ure 2. It consists essentially of two
arms, PA and OA, pivoted at A, in
Figure 2, and a flanged, graduated
wheel W, mounted in practically
frictionless bearings on the arm PA,
and free to revolve about its own
axis, which is on a line with PA.
At 0 is a point that serves as an
anchor for the instrument, and at P
a point with which any area to be
measured is traced.
The measurement of any area
traced by P depends upon the length
PA, and upon the distance rolled by
the wheel. Large areas, requiring
that 0 be located within the figures,
involve also the "Zero Circle" which
will be discussed later.
Considering the wheel alone, it
will be noted that if this wheel moves
in the direction of its axis from "a"
to "b" in Figure 3, it will slide but
will not roll. Then, moving from
"b" to "c" with its axis remaining
parallel to its original position, it will
roll the distance "h." If the wheel
moves from "a" to "c" along any
path, the axis again remaining
parallel to its original position, it will
have both sliding and rolling motion,
and the distance rolled will again be
the distance "h."
Moving the wheel along a path of
length "k" in Figure 4, with its axis
Fig. 1. Amsler Plcmimeter.
by Henry C. Gray
The planimeter is a simple-looking but
unique instrument. A wheel and two arms
perform integration too complex for mathe-
matics by the simple tracing of the area
perimeter with the end of one arm. Just
how does the device accomplish its func-
tion? The number thcrt actually understands
is probably low. For the edification of
those do not know and for the elucidation
of planimeter principles, this paper will
prove helpful. The cnithor is grateful for
assistance rendered by Howard White,
civil engineering faculty member.
F „7. 2
Ri2= [n2— (r—p)2+ (m+p—r) 2].
(2)
Whence Ro2 —R12-2 m r
(1) — (2) (3)
and (1102—R12) 2 II r.
(3) )(II= (4)
The same reasoning will apply if
Ri is greater than Ro, the principle
a
Fig. 4
making an angle A with the direction
of motion, will cause the wheel to
slide, and at the same time to roll
the distance "k" sin A.
By tracing with P the circumfer-
ence of a circle whose radius is such
that the point 0 lies in the plane of
the flange of the wheel, i.e., on a line
through the point of contact of the
wheel flange and surface of the
figure being traced and to PA
produced, as shown in Figure 5, the
wheel will move in the direction of
its axis, and it will slide without roll-
ing. The circle so traced is the "Zero
Circle."
From the figure
(n2—P2) (m+P) 2 (1)
For a circle whose radius is other
than Ro as in Figure 6, (where RI is
less than Ro)
Fist c
difference being in the sense of rota-
tion of the wheel.
The left side of equation 4 is the
area included between the R„ and RI
circles, and further consideration of
Figure 6 will show that the 2 n r on
the right side is the distance rolled
by the wheel. The wheel traverses a
path of length 2 H 1 with the axis
always making an angle B with its
direction of motion, hence the dis-
tance rolled is 2 H 1 sin B or 2 n r,
since the wheel rolls only the amount
of the component of its travel per-
pendicular to its axis.
From the foregoing it is evident
that if a circle of radius other than
Ro be traced with the point P, and
with the point 0 at the center of this
circle, (although this latter is en-
tirely unnecessary) , the area be-
tween this circle and the Zero circle




will be the product of the length of
the arm PA and the distance rolled
by the wheel.
The length of the arm PA of the
Amsler planimeter is adjustable to
facilitate taking measurements in
square inches, square feet, etc., as
well as in metric units. When set to
read in square inches, the length PA
is 4 inches, and the wheel, having a
circumference of 2.5 inches will
measure 10 square inches of area
for each full net revolution.
The wheel graduations, with the
vernier, permit reading rotational
movement to the thousandth part of
a revolution, corresponding to 0.01
sq. in. when reading in this unit.
By tracing the arc KL of Figure 7,
the movement of the wheel will bear
the same ratio to the movement it
would have in tracing the entire cir-
cumference of 111, that the shaded
area of this figure bears to the area
(R„2—R,2) , and this area will
again be the product of PA and the
distance rolled by the wheel, or the
number of revolutions made by the
wheel times 10 square inches.
Fig.7
z P
In Figure 8 is shown an irregular
area of such size that to trace it with
P would require anchoring the
planimeter within the figure. The
area between the outline and the
Zero circle is composed of differential
areas similar to that of Figure 7,
and the planimeter integrates these
to give the total. While tracing that
part of the figure inside of Ro the
net movement of the wheel will be,
in one sense, summing up those dif-
ferential areas inside the Zero circle,
and tracing that part outside of R„
the net movement of the wheel will
deduct the summation of those dif-
ferential areas lying outside Ro but
within the figure. The net total rota-
tion of the wheel will therefore meas-
ure the difference in area between
the figure and the Zero circle.
Whether this difference in area must
be added to, or deducted from the
area of the Zero circle to give the
area of the figure can be readily de-
termined by noting the sense of the
net rotation of the wheel, and noting
also whether tracing a circular path






would produce the same sense of
rotation.
Figure 9 shows a small area that
can be traced with the planimeter
anchored outside the figure. One
possible location of the Zero circle
is shown cuting through the area.
In tracing this figure the planimeter
will integrate those differential areas
shown shaded, lying between the
curve and the Zero circle, and will
59. 10
reject those unshaded areas lying
between the curve and the Zero
circle but outside of the area. The
area is again 10 square inches for
each net revolution of the wheel,
(assuming a setting for square
inches) . No account need be taken
of the Zero circle.
It is frequently required to find
the "Mean Ordinate" of an area, as
for example the "Indicator Card" of
Figure 10. The area of this card is
the length L multiplied by its mean
ordinate. From the planimeter, the
area of this card is the length PA
times the distance rolled by the
wheel in tracing the diagram. Hence,
if the arm PA be set to the length L,
(Please Turn to Page 27)
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RELATIVE TO RELATIVITY
Men have not yet ceased to marvel
at the revolutionary ideas of gravita-
tion, space, and time that Einstein
has so recently set forth. Yet Ein-
stein only supplements Newton. He
does not overthrow him. He gives
new viewpoints. He sharpens intel-
lects. He makes predictions which
are verified with startling accuracy.
He explains century-old mysteries.
Still, within the limits of the solar
system, the laws of Newton are as
valid as ever. Whether gravitation
be regarded as a force, or a "warp
in space," the consequences of a fall
from the Woolworth Building or the
Eiffel Tower will be equally disas-
trous, whichever viewpoint is taken.
According to Einstein's own theory,
it is all a matter of "relativity," an
It is generally known that a ray of
light is bent out of its straight course
as it passes through two mediums of
different densities. Einstein's theory
and British eclipse observations
prove, what was not known before,
that a ray of light as it passes
through the gravitational field of a
large body, like the sun, is also per-
ceptibly bent out of its straight
course.
idea which shall be cleared up a little
later.
How has Albert Einstein changed
our ideas of the universe? What is
this strange doctrine which has fallen
by Nicholas A. Smilanic
Einstein's relativity theory, especially
in its more complex ramifications, holds
little of interest to the average reader.
Some of the startling phenomena deduc-
ible from the theory, however, when por-
trayed in ordinary lcrnguage, become en-
grossing subjects. The contributing editor's
article deals with those startling deduc-
tions.
like a bomb into a peaceful camp, up-
setting our orthodox notions of the
eternal verities of time and space
and spreading dismay among the
worshipers of a sacred past? Is this
new theory a finespun fiction of the
imagination or does it rest upon a
solid basis of experimental fact?
Abstruse, revolutionary of much that
we have been taught to believe,
difficult of picturing to the mind's
eye, indeed, this new knowledge is.
But where the path of truth lies,
there must the scientist follow.
The new view of our universe
divides itself into two parts. The
earlier one was proclaimed in 1905
and has to do with the bewildering
paradoxes of relativity. The other is
an all-embracing and equally aston-
ishing doctrine of gravitation. Just
as scientists, after three centuries of
arduous labor, had placed this old
world upon a bed-rock foundation of
absolute security, along comes a
visionary who plunges it once more
into the depths of dire misapprehen-
sion. But when a man makes start-
ling predictions which are verified
by all previous knowledge almost to
the letter, he must be reckoned with.
Much as we have been jolted, we
cannot dismiss a truth.
To make this matter of relativity
a little clearer, we shall take a few
familiar examples. Let us consider
the idea of motion. Einstein says
there is no such thing as absolute
motion. That is, the motion of a body
is always relative to something else.
It never proceeds in a perfectly
straight line with absolutely uniform
velocity. A body falls to the earth,
but at the same time the rotation of
the earth carries it forward at the
rate of a thousand miles an hour at
the equator, and the revolution about
the sun hurls it through space with
a speed of eighteen and one-half
miles a second. In addition, our
whole solar system is moving toward
the star Vega with a constant veloc-
ity of twelve miles a second. To us
this body seems to fall in a straight-
line, but its path is really a long and
complicated curve. Furthermore, the
motions of the heavenly bodies are
only relative. Were our earth envel-
oped in a dense mist so that we could
not see the sun, moon, and stars, we
should never be able to discover any
interplanetary motion. The heavenly
bodies move with respect to each
other, but there is no means of telling
whether there is any absolute motion
of our universe through space. If a
swarm of bees were flying about in-
side a large, hollow sphere, there
would be relative motion of the bees
with respect to each other, but they
could never discover whether their
sphere were being carried through
space. The motion is relative, not ab-
solute. Would there be any sound,
if there were no ear to receive it?
Yes, and no. It is a matter of rela-
tivity. It depends upon your view-
point. To the physicist the sound
waves are there, independently of
any ear to hear them. But in the
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physiological sense there is no sound.
When we say that a room is so long,
what do we mean? We mean that it
is so many yards long as measured
by a yard-stick, which is just as long
as the distance between two marks
on a bronze bar at a temperature of
freezing water kept in the archives
of London. Measurements of every
description are relative to something
else. There is nothing absolutely
fixed in the universe. That is Ein-
stein's contention.
Einstein also makes the startling
assertion that time and space are
purely relative. There is no such
thing as empty space. There would
be no space if there were nothing to
put in it. So with time. There would
be no time if nothing ever happened.
Furthermore, Einstein links space
and time into an indissoluble unit.
Nothing could exist in space if there
were no time. Just think of it for a
moment. Could a house exist in
space if there were no duration of
time? Newton and all his followers
down to the present day have
thought of time and space as distinct
and unrelated elements of the uni-
verse. But one can not exist without
the other. Time is Einstein's fourth
dimension. An event cannot be de-
fined without locating it in a three-
dimensional space and stating its
position in a fourth dimension of
time. The values that we assign to
space and time are wholly relative.
If everything in the universe were,
overnight, increased tenfold in size,
including our retinas, we could never
discover that fact. Our measuring
rods and our sense impressions
would all correspond with the new
order. How do we measure time?
By the movement of a hand over a
dial and the motion of the heavenly
bodies. It is always relative to some-
thing else. A minute may sometimes
seem an eternity and hours as fleet-
ing seconds. It is all relative to the
observer.
Einstein was led to develop his
Theory of Relativity from a consider-
ation of the famous experiment made
in 1886 by Michelson and Morley to
determine the absolute motion of the
earth through space. Because it is
unthinkable that light and heat
FOUR DIMENSIONS IN FIVE EASY LESSONS
In space of one dimension (a straight line) there could be neither
bend, loop nor knot in a string.
In space of two dimensions (a flat surface) a double bend could
be made in the string but no loop or knot could be made.
But if we raise one string (into the third dimension) and lay it over
the other like this:
We get a loop but cannot form a knot without using the ends.
A knot like this cannot be made in a string so long as the ends are
held by the hands. But if we could use a fourth dimension we could
tie such a knot as easily as we made a bend by the use of the second
dimension and a loop by the use of the third. If such a knot could be
tied in a string so held it would be experimental evidence of the existence
of four-dimensional space.
energy should travel in wave form
millions of miles from the distant sun
and stars to our earth without some-
thing in which to travel, scientists
have filled all space and the pores of
matter itself with a luminiferous
ether. The ether was thought to be
without weight and to offer no re-
sistence to the motion of the
heavenly bodies through it. If the
earth, then, has an absolute motion
through space, why should it not be
possible to measure its velocity, as
this fixed ether streams through its
pores? The earth revolves about the
sun with a velocity of eighteen and
one-half miles per second, but does
it have an absolute motion through
space? To answer this question,
Michelson and Morley devised an ex-
periment similar to the case of a
swimmer who should attempt to de-
termine whether it takes more time
to swim a mile up-stream and back,
or a mile across-stream and back.
In their experiment the swimmer
was a ray of light, part of which was
sent a definite distance in the di-
rection of the earth's motion and
back, and the other part an equal
distance and back at right angles to
the former path. By an exceedingly
sensitive apparatus, capable of de-
tecting differences of one twenty-
five-millionth of an inch in the path
of a ray of light, these observers
noted the instant at which both rays
of light returned to the starting
point.
A simple calculation will show that
it takes the swimmer longer to go
up-stream and back than it does
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across-stream and back. But imagine
the amazement of Michelson and
Morley to find that both rays re-
turned at the same instant. The ex-
periment was repeated many times
and at various seasons of the year,
but always with the same result. The
motion of the earth, if it has any,
seemed to have no effect on the ve-
locity of light. The ether did not seem
to drift through the earth, and a
previous experiment by Sir Oliver
Lodge had seemed to prove that it
was not carried along with the earth.
Here was an apparent contradiction,
a blind alley from which there ap-
peared to be no escape.
At this point Einstein came upon
the scene. He put forth the two
fundamental propositions, that all
motion is relative, and that the velo-
city of light is independent of the
motion of its source. Both of these
had seemed to be confirmed by the
Michelson-Morley experiment.
From them Einstein proceeded to
draw certain sweeping and disturb-
ing conclusions. We shall state a few
of them. The velocity of light is the
greatest velocity possible to obtain.
A person flying with the velocity of
light would never grow old. Were it
possible for him to fly with a velo-
city greater than that of light, he
would actually grow younger. A
yardstick moving directly away from
us and flying with this velocity of
one hundred eighty-six thousand
miles per second would have no ap-
parent length, although to an ob-
server moving beside it, the length
would be as great as ever. Were it
moving with a velocity of one hun-
dred sixty-one thousand miles per
second, its length would shrink to
one-half. Were it posible for you to
move away from the earth with the
velocity of light, events on the earth
would seem to stand still. Nothing
would ever happen. Time would
cease to exist. The hands of a clock
would never move. Could you move
with a velocity greater than that of
light, you would overtake the light
waves of previous generations, and
the panorama of history would be
viewed in reverse order. The mass of
a body, which we have thought to be
invariable, increases with its velo-
city, becoming infinitely great at the
speed of light. Because of these facts,
our judgments of motion, time, and
distance are relative to the observer.
The events of our earth to an ob-
server on an airplane moving by us
with half the velocity of light would
have very different values from those
which they have for us.
But let us remember that at no
velocities possible to obtain on this
planet will the measurements of
time, space, and matter vary in the
slightest degree from what they ap-
pear to be under the old physics of
Newton and his successors. The dif-
ferences exist, but to detect them
would require measuring instru-
ments a million times more accurate
than any which it is possible to make.
But what of Einstein's new view
of gravitation? It will be to his ever-
lasting credit that for the first time
in the history of men he considered
the possibility of another explanation
of why bodies fall to the earth than
that of Newton. Why assume a
mysterious force of gravitation? Is
there some other way of accounting
for the apple's fall? Einstein said
yes.
Suppose you are sitting in a
motionless room in empty space,
millions of miles from any attracting
body. You will have no weight. Your
hat will not press down upon your
head. Your body will exert no pres-
sure upon the seat beneath you. A
ball released from your hand will
not fall. A spring balance will reg-
ister no weight. Then suppose that
the room begins to rise with an ac-
celerated velocity exactly equal to
that of a falling body at the surface
of the earth. Immediately you will
have weight and exert pressure up-
on the floor. The ball will fall. The
spring balance will measure the
weight of any body to which it is
attached. The effects which you ob-
serve will be precisely those of grav-
itation. But you will be unable to
discover by any possible means
whether it is some mysterious force
of gravity that is producing these ef-
fects, or the accelerated motion of
the room in which you are seated.
So with the earth and our solar
system.
In his revolutionary ideas of gravi-
tation, Einstein starts with the prop-
osition that wherever there is matter,
space is curved. This seems absurd.
How can space be curved? Is it not
possible to draw straight lines in
space? Does the straight-line, three-
dimensional geometry of Euclid no
longer hold in our universe? But did
you ever observe the objects of a
room as reflected in a slightly con-
cave mirror? In it the straight-line
space of our room has been warped
and distorted. Just so, Einstein con-
siders that the four-dimensional
time-space of our universe is warped
in the vicinity of a great mass of
matter like a planet or our sun. How
this may be, it is difficult to picture
to the imagination. Our nearest ap-
proach to it is to think of intelligent
two-dimensional beings placed upon
a sphere. They have no knowledge
of a third dimension. They regard the
surface of their universe as flat.
Parallel lines will never meet and
no straight line will ever return to
its starting point. The introduction of
a third dimension will be as upset-
ting to their fixed notions of space
as is Einstein's curved space view to
our ideas. But just as these two-
dimensional beings would have false
ideas of their world, so may ordinary
conception be wrong and the Ein-
stein assumption right.
What has all this to do with gravi-
tation? Just this: that a planet may
follow an elliptical path about the
sun and an apple fall to the ground,
not because of any mysterious force
of gravitation, but because these
paths are the lines of least resistence
through a space that has been
warped and curved by the presence
of a large mass of matter. If we
should find that a marble placed at
any point near the walls of the room
has motion, either one of two possible
explanations might be given. There
is some force attracting the marble,
or the floor is curved. So with gravi-
tation. Either there is some force of
attraction common to all matter, or
space is curved. Newton took the
former view. Einstein has chosen
the latter.
Is there no way of testing this
(Please Turn to Page 22)
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THE PAUSE THAT REFRESHES
( A TRIP TO THE COKE PLANT )
by Dick Raab
Last fall the freshman chemistry
students, green hats and all, visited
the Indiana Gas and Chemical Com-
pany, Terre Haute. I was in one of
the two groups that, after being sup-
plied with a guide, made the journey
through the plant.
The first important factor is the
raw material, which is brought in
from West Virginia. The only raw
material is coal. I wondered why,
with so many coal fields close to
Terre Haute, it was necessary to ship
coal in from West Virginia. We were
told that different types of coal pro-
duce different grades of coke. After
a mixture of high and low volatile
coal in proportions proper for the
coke desired is made, the coal is
pulverized with a hammer-mill type
pulverizer. Now the coal is ready
for the ovens.
Falling upon an endless belt. it is
conveyed to a huge bin above the
ovens. Four large hoppers running
on a track on top of the ovens re-
ceive the coal from the bin and
carry it to the different ovens.
There are sixty (Picture 1.) ovens,
or two batteries composed of thirty
each. Each oven, twelve feet high,
forty feet long, and fifteen to seven-
teen inches across, is capable of
holding twelve and one-half tons of
coal and producing ten tons of coke.
Pic ture
Here is presented an exceptionally in-
teresting study of one of the many inspec-
tion tours which are taken by Rose em-
bryo engineers. The descriptions, fresh
from the notebook of Freshman Dick
Raab, are possessed of considerable pris-
tine charm and are proffered verbatim
herewith. Likewise, it was field day for
freshman cameramen, and the accom-
panying pictures graphically represent
the data which they saw fit to record on
film to supplement notebook recordings.
A word in eulogy to the industrialists,
who so generously contribute time and
labor for these tours, is also in order. In
this particular instance, courtesy was
shown by Harvey A. Comin, general plant
manager, and Julius W. Ahrens, '12,
chemist. Dr. Ralph K. Strong, head of the
department of chemistry, led the tours.
Since the average temperature at-
tained in the ovens while heating the
coal is approximately 600° Centi-
grade, the ovens are lined with silica
brick, which is a special fire brick
capable of withstanding high tem-
peratures. The ovens are heated by
the mixing and burning of gas and
air at the bottom. Flues run from
these inlets, where the gas is burned,
up between the ovens. There are
about nine inches between ovens.
Another necessary point enters here.
A constant temperature must be
kept in the ovens; this being import-
ant, they are watched closely and
checked often. A lot depends, in
grading the coke, on the regularity
of the heat.
The coal, which is put into the
ovens through small openings in the
top, is heated twenty-four hours, the
time of heating depending on the
type of coke being made. Removal
of the coke is done by a huge ma-
chine, a long arm (Picture 2.) with
a block on the end that is the size
of the ovens. By machinery, the arm
pushes the coke out of the side of
the oven, where it falls into (Picture
3.) a car. Still red hot, the coke is
sprayed with cold water and then
conveyed on a belt to the separtor.
The separator is a chain of different
size screens. First the foundry coke
is taken out; it is the largest and
usually most important. The domes-
tic coke remains and is separated
into five different classes according
to size, ranging from egg-nut-stove-
breeze to pea size. After seeing the
coke separated, I thought there
would be little else; but I was shown
to be wrong shortly afterwards. Yes,
of course, the gas given off from the
coal is not thrown away.
The gas formed in the ovens is fed
directly into a large gas main run-
ning along the ends of the ovens.
Each oven has a pipe running from
it to this main. The gas is called
coke-oven gas. It is composed of:
Methane-34 , Hydrogen-40-50 % ,
Carbon Monoxide-2-3% , Carbon
dioxide-2-3 (A, , Oxygen-17 % , Ni-
trogen-4-6 (4, , Luminants (mainly
oils) , and Impurities (mostly benzol,
Picture 2.
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napthalene, ammonia, and pitch.
Pitch is tar with the oil taken out.)
When the gas comes out of the
ovens it is hot and impure; hence, it
must be cooled, and the impurities
must be taken out. Coming off the
ovens at 320° Centigrade, the gas is
first bubbled through water. This
cools it to 92° Centigrade and wash-
es out the impurities. These are
mostly tar and oils which when
mixed with water form what is called
liquor. The gas is further cooled by
passage over pipes through which
cool water is circulating.
Now the gas is about 27° Centi-
grade. It is now passed up through
a large tower where water is sprayed
through the gas as it rises from the
bottom of the tower to the top. The
water gathers impurities from the
gas and is drawn off at the bottom.
This water, plus impurities, is also
called liquor. The gas now passes
through another water tower like
this one and goes through the same
process. The main function of these
towers is to take the ammonia out of
the gas. The ammonia, plus the
water, drains off at the bottom and
goes to the ammonia still. Here it
first passes into a steam compart-
ment at a temperature of about 102°
Centigrade. The steam is bubbled
through the liquor, freeing the am-
monia. The liquor is then passed
through lime, drying it; and the
process of bubbling steam through
it is repeated. The reason for re-
peating the process is to get the high-
est possible amount of ammonia
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Picture 3.
goes through three water-cooled con-
densers. The first cools it to 80°
Centigrade, the second to 62, and the
third to approximately 28. The mix-
ture comes out a 20 per cent con-
centrated solution of ammonia
liquor, plus some impurities.
The gas has now passed through
the two water scrubbers, and we
have seen what happens to the
liquor coming off these. Now the
gas goes to the oil scrubbers. They
operate on the same principle as the
water scrubbers, only oil is used in
place of water. This oil, when
sprayed over the gas, gathers the
light oil vapors out of the gas. The
liquor drawn off the bottom of this










After passing steam through this
liquor, as in the ammonia still, an
oil is taken out of the liquor. At
about 125° Centigrade, the gas next
goes through two ordinary distilla-
tions, a sulfuric acid bath, and an-
other distillation. The products of
the last distillation are five light oils
which are given off at different tem-
peratures in the process.
The gas goes on now to another
scrubber. This time it is washed with
sodium carbonate. The sodium car-
bonate acidifies the hydrogen sulfide
and carbon dioxide in the gas and
is given off as a waste product. This
waste comes out of a large pipe ex-
tending from the end of the scrubber.
The gas now goes to the holder.
It still is not ready to send to the
consumer, though. Gas to be used
for commercial purposes must have
a heating capacity of 570 Btu. per
cu. ft. To bring the gas to this
standard, natural gas from Texas or
Kentucky is piped in and mixed
with the coke-oven gas in the amount
needed. The natural gas contains:
Ethane-92-94 (:/; , Methane, very
little Nitrogen, no Oxygen, almost no
lubricants.
Some interesting data given us is:
One ton of coal contains: 41/2
pounds of ammonia, 51/4 gallons of
tar, 8800 cu. ft. of gas, 1.4 gallons of
light oil, and 23 pounds of am-
monium sulfate.
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PLA\ FOR SELECTIO\ OF THE
STAFF OF THE ROSE TECH\IC
Section 1. The staff of the Rose
Technic shall be composed of stu-
dents of the Rose Polytechnic In-
stitute.
Section 2. This plan shall be pre-
sented to the student body of the
Rose Polytechnic Institute at a re-
quired assembly on the first Thurs-
day after the resumption of school
after the Christmas vacation.
Section 3. All students who are
desirous of seeking a position on the
staff of the Rose Technic shall make
that fact known in a letter of inten-
tion addressed to the Editor and
Business Manager of the Rose
Technic. This letter of intention shall
be in response to a notice posted on
the bulletin board of the Rose Poly-
technic Institute by the Editor and
Business Manager of the Rose
Technic .on the first Monday after
the first Thursday after the resump-
tion of school after the Christmas
vacation.
Section 4. The purpose of the
letter of intention shall be to state
the branch of magazine work in
which the student is interested and
to signify his intention of trying out
for a position on the staff of the
Rose Technic.
Section 5. The Editor of the Rose
Technic shall make a list of all stu-
dents signifying an interest in edi-
torial work. The Business Manager
of the Rose Technic shall likewise
make a list of all students signifying
an interest in business work. The
above-mentioned lists shall be made
on large sheets of drawing paper and
posted on the wall in the office of the'
Rose Technic. A complete list of all
students turning in letters of inten-
tion shall be posted on the bulletin
board of the Rose Polytechnic In-
stitute by the Editor and Business
Manager of the Rose Technic.
During the school year of 1936-37 the
entire system of selecting staff members
was revised. This system was worked out
as the fairest possible method for making
these selections, and it has, since adop-
tion, proved quite successful.
Interest in staff positions last year, after
a period of lull, rose to a new high which
is continuing in full force. In keeping with
this trend, permission was sought from
and granted by the Rose student council
to increase the number of staff positions
by 30 per cent. The increase which will
become effective with the selection of the
incoming staff, includes the addition of
six feature article writers. All who are
personally sold on the value of any of
the various phases of engineering journal-
ism are cordially welcomed to signify that
interest.
Section 6. Both Faculty Advisors
of the Rose Technic shall be em-
powered to give assignments to the
students who have turned in letters
of intention. These assignments shall
be in connection with the type of
magazine work in which the student
has stated his interest.
Section 7. The assignment and
date of assignment for each student
shall be entered after his name on
the office list by either the Editor or
Business Manager of the Rose
Technic.
Section 8. The number of assign-
ments shall be unlimited but shall
be distributed equally among the
students on test so that each student
has at least one assignment in con-
nection with each department on
either the editorial or business side
of the staff.
Section 9. The Editor and Busi-
ness Manager of the Rose Technic
shall post a notice on the bulletin
board of the Rose Polytechnic Insti-
tute during the week following
March 25 asking for applications for
positions on the staff of the Rose
Technic.
Section 10. Only students who
have served on the staff of the Rose
Technic during the previous school
year and those who have completed
the test period of the present year
shall be qualified to make applica-
tion.
Section 11. All letters of applica-
tion shall be written to the Editor
and Business Manager of the Rose
Technic stating: the staff position
of first choice, the staff position of
second choice, and the staff position
of third choice; previous experience;
cumulative scholarship rating; and
other student activities.
Section 12. Actual selections for
positions on the staff of the Rose
Technic shall be made by the Faculty
Advisors, the Editor, and the Busi-
ness Manager of the Rose Technic.
Selections shall be made by the
unanimous agreement of the four
above-mentioned parties. Recom-
mendations as to English qualifica-
tions of applicants shall be obtained
from the English department of the
Rose Polytechnic Institute.
Section 13. Selections of mem-
bers of the staff of the Rose Technic
shall be posted on the bulletin board
of the Rose Polytechnic Institute
within the week following April 10.
Section 14. All letters of inten-
tion, all letters of application, and
all material submitted by students
during the test period shall be filed
with the Faculty Advisor of the
Rose Technic.
Section 15. No position on the
staff of the Rose Technic shall be
filled during the school year except
by a student who has completed the
test period of the previous school
year. Actual selection shall be made
as in Section 12.
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American Ail
At a small dinner party recently,
an engineer of long and varied ex-
perience was discussing informally
the present state of affairs in the
United States. This gentleman has
held positions of major responsibility
with two of the principal industrial
companies of this country and for
many years has served as consulting
engineer on important enterprises.
His contacts with bankers, engineers,
workmen and the public have been
many. He has acquired the ability
and the habit of analyzing and judg-
ing involved situations objectively.
More important still, he has the
knack of describing these situations
by terse illustrations.
"The trouble with America," he
said, "is that the liberals have no
brakes and the conservatives have
no locomotive. You know it takes
both locomotive and brakes to oper-
ate a train satisfactorily. The liberals
have the locomotive which pulls the
train ahead, even up some discour-
aging grades; but when they find
themselves on the wrong track they
seem to have no way of stopping.
Then the conservatives try to apply
the brakes, and either the wheels
slide or the train is stalled. What the
country needs is to have the con-
servaties. add a modern locomotive to
their equipment. A train equipped
only with brakes is perfectly safe
but it can run just one way, down
hill." —D. B. P.
The University and Fraternities
The system of delayed rushing for
fraternal organizations, whereby
such activities are not begun until
students have spent a semester on
the campus, has been employed at
Rose for a number of years with, it
is felt, the best of results. New men
are given an opportunity to observe
for themselves the aspects of the
collective and of the separate or-
ganizations, such investigation un-
doubtedly contributing to a more
satisfactory order as indicated by
the relatively few who are either
dropped from or resign from local
chapters. Once more, rush week is
upon us, and the Technic cheerfully
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breaks with tradition by presenting
advice to the freshmen in other than
the October issue. The following,
mostly excerpts from an address by
Frederick Stecker, assistant dean of
men, Ohio State University, are pre-
sented to assist in making the deci-
sions which are impending.
—The Editor
After four years as a liason officer
between a university and its fraterni-
ties I say with sincerity and with
conviction that if the fraternity sys-
tem is not a worthy adjunct of the
educational system, then the one
most to blame is the college. Please
understand me; I fully realize that
fraternities have faults. And I re-
serve the right to be critical of cer-
tain practices carried on in the name
of fraternalism, such as unnecessary
physical hazing, ridiculous public
initiation stunts, additional financial
load, and overzealous fraternity ac-
tivity that interferes with academic
duties. These faults, and others, I
realize. Still, I believe that the vir-
tues of the system far outweigh its
deficiencies. It is time for all of us
to realize that the fraternity is a
human institution and as such will
always have its faults. Unless we are
willing to help correct these faults
through sympathetic understanding
and intelligent suggestion, however,
we should abstain from criticism.
In a recently completed survey of
student needs in non-academic areas
made on our campus, it was discov-
ered that for a very large number of
students their main need seemed to
be "the discovery of a congenial stu-
dent group with which they might be
identified." The extension of the fra-
ternity idea seems to offer the best
solution to the problem.
Leadership in the chapter and on
the campus is developed. This lead-
ership can be wisely used to the
advantage of the college administra-
tion in directing the thoughts and
actions of the student body.
The college profits too by the at-
traction of outstanding students who
are brought to our campuses almost
entirely through the recruiting
efforts of fraternity members and
alumni. I sometimes wonder if the
fraternities don't accomplish more in
keeping alive among alumni the in-
terest in alma mater than do we
through our alumni organizations.
For the tenth consecutive year
scholarship among college fraternity
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men is higher than among nonfra-
ternity men throughout the country.
That fact is revealed by a report of
Dr. Alvan E. Duerr, scholarship
chairman of the National Interfra-
ternity Conference. His nation-wide
survey covers 178 colleges and uni-
versities and includes the records of
86,132 undergraduate members of
2,338 fraternity chapters.
In the matter of orientation of new
students, too, the fraternity performs
a job better than we are able to. Their
good goes beyond these things. The
motto of our university is "Disciplina
in Civitatem," or translated roughly,
"Education for Citizenship." Speak-
ing on the subject of preparing stu-
dents for a career of social useful-
ness, Nicholas Murray Butler has
said that in his opinion mental effi-
ciency ranks third. Ahead of mental
efficiency he places character and
the art of being a gentleman. In ac-
complishing this latter end certainly
fraternities have something to offer
which would otherwise be less effec-
tively done. One of the most im-
portant requirements for citizenship
is the ability to live understandingly
with others, to be able to meet all
kinds of people pleasantly and effec-
tively, and to influence them in a
way that wins their high regard and
confidence.
Engineeringly Speaking
Did Y ou Know T hat?
A gigantic atom-smashing machine
at the University of California is the
latest weapon being used in man's
fight against cancer.
The public health service disclosed
recently that neutron rays produced
by the 225-ton cyclotron of Dr.
Ernest Orlando Lawrence were being
used to treat cancer sufferers.
Officials expressed hope that these
rays "may break down the wild, self-
producing cancer cells and effect, at
least temporarily, some definite re-
mission of disease progress."
Dr. Lawrence, who recently won
the Nobel prize in physics for his new
cyclotron, reported clinical use of
the machine-produced rays to the
National Advisory Cancer Council.
With the new machine producing
a "prodigious" output of neutron
rays, gamma rays and radioactive
substances, he said it will be possible
to give treatments "in a few minutes
time."
The machine produces "synthetic
radium" for use in cancer treatment.
By bombarding copper for 20 min-
utes, the atom-smasher produced an
amount of radioactive zinc equal in
gamma-ray activity to two grams of
radium. Experimenters believe the
output can be increased to equal 20
grams of radium or more.
Dr. Lawrence reported that the
greatest practical difficulty was in
the handling of large amounts of
powerful radioactive materials. Lead
sheaths and wide water-jackets are
placed as bulkheads around the ma-
chine to protect workers from the
rays.
Most of the forces released by the
great machine were unknown to
man, the health service said, until
Dr. Lawrence first began his ex-
periments with a smaller, 85-ton
cyclotron.
Safety glass so flexible that it can
be rolled up like a carpet even when
broken in a thousand pieces is a
new industrial marvel being intro-
duced by five American concerns.
Designed to be standard equip-
ment for 80 to 85 percent of the 1940
automobile models appearing this
winter, the new glass is the result of
nearly a decade of research at a
combined cost of $6,000,000 to the
concerns involved.
The new type safety glass bulges
and bends before breaking and does
not shatter into razor-sharp splinters
upon sudden impact. It is produced
by sandwiching sheets of "vinal"
(vinyl acetal plastic) between layers
of glass.
According to Dr. J. H. Sherts,
technical adviser to the motor indus-
try, the recently developed product
is four or five times stronger than
ordinary safety glass and will stand
up much better in cold weather.
Even at average temperatures, he
said, the new glass is two and one-
half times as effective as the old.
Regarded as one of the outstand-
ing technical developments in Amer-
ican industrial history, the high-test
safety glass has brought to its five
sponsoring companies a recognition
from the Franklin Institute of Phila-
delphia for "laudable co-operation."
The concerns are The Pittsburgh
Plate Glass company, the Carbide
and Carbon Chemicals corporation,
Libby-Owens-Ford Glass company,
E. I. duPont de Nemours and com-
pany, Inc., and Monsanto Chemical
company.
Overcoming the brittleness of
safety glass at low temperatures, the
new product is expected to reduce
danger of injury from accidents on
icy streets and roads. But it also has
other valuable properties desired for
use in automobiles, trains, airplanes,
gas masks, and almost any other
products using glass.
Post-V acation Letdown
All students may not be affected,
but from what observation and con-
versation yield, a letdown seems to
be quite general.
Though the greater part of several
years may have been spent at school,
two weeks at home--with its possible
carefree pleasures — appears just
enough temporarily to estrange one
from his institution of learning and
its purpose.
Personally, the first effect of vaca-
tion's ending is discouragement, al-
most utter. The thought of the many
hours of hard work ahead, tests,
finals, extra-curricular activities to
combat, the general complex prob-
lems that arise, uncertainty, oh! how
can they all be met? Yes, a spon-
taneous smile rarely lightens the
unusually somber countenance. The
outlook is desolate.
To return to work is difficult, for
stray thoughts of home and destitute
spirits are hinderers, not prodders.
How long the letdown lasts or just
when it disappears cannot be said.
There undoubtedly is individual
variation. But finally disappear it
does, vacation is forgotten, work
once more is accepted, one again gets
into the "swing of things." Time
passes quickly then, and soon we
have—another vacation.
L. O. K.





You'd be surprised how telephone
engineers put them to work for you
How to put more and more wires into a tele-
phone cable without increasing its diameter
is an ever present problem at Western Electric
—manufacturing unit of the Bell System. Exist-
ing ducts beneath city streets limit both the
number and the diameter of cables—but de-
mand for telephone service continues to grow.
Until recently, the largest cable contained
3636 wires in a diameter of 25/8 inches. Years
of study led to an entirely new insulating proc-
ess that saved 3/1000 of an inch per wire. Mul-
tiply this tiny fraction of an inch by 3636, and
January, 1940
you provide enough space to place 606 more
wires in the same size cable! — a total of 4242.
With such resourcefulness, Bell System en-
gineers meet countless problems. Result: you
can talk to almost anyone, anywhere, at any
time— quickly, clearly, at low cost.
A telephone call home would
be appreciated. Rates to most
points are lowest any time
after7P.m. and all daySunday
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GREAT ME\ OF SCIE\CE
Antoine Laurent Lavoisier
(1743-1794)
Modern chemistry, free from
every vestige of alchemy and the
false phlogiston theory of combus-
tion, dates from the research of the
French chemist, Lavoisier, who pos-
sessed remarkable ability in inter-
preting the facts of scientific dis-
covery.
Born of a noble and wealthy
French family, Lavoisier was given
every advantage of education and
travel. Having received excellent
training in mathematics and physics,
as well as in botany, mineralogy, and
geology, he early decided to devote
his energies to the cause of science.
But it was as a physicist, with the
physicist's delight in quantitative
work, that Lavoisier approached the
subject of chemistry. He did not add
much in the way of new discoveries,
but, taking the rich store of chemical
information handed down by the
phlogistonists, he explained the facts
observed and the chemical processes
involved with a keenness of insight
and a breadth of understanding
never before known. It will forever
stand to his credit that he attacked
the problems of chemistry with the
balance, and sought to show that
nothing is either gained or lost in a
chemical reaction. To him we owe
the first classic proofs of the funda-
mental law of conservation of matter,
i.e., that matter can neither be creat-
ed nor destroyed.
His first important contribution to
this end was to explode the alche-
mistic idea that water can be changed
into earth. He boiled water in a
sealed glass vessel for one hundred
days and found, as he expected, that
the vessel and contents had not
changed in weight. Nothing had been
gained from the fire. The empty
vessel had lost in weight, but the
residue from the evaporated water
by Nicholas A. Smilanic, e., '40
The TECHNIC, in continuance of its
unshakeable belief that the histories of
great scientists are of practical importance
and interest to engineers, offers the fifth
article of the present series, as prepared
by Nicholas A. Smilanic.
The man whose brief biography this
time appears on this page is especially
noted for his work on combustion and
oxidation. Antoine Laurent Lavoisier does
indeed belong among the great men of
science.
exactly equaled this loss, showing
that the apparent formation of mat-
ter had been due to the dissolution
of glass in the water.
But we remember Lavoisier chief-
ly for his accurate explanation of
combustion and oxidation. From
Priestley he learned of "dephlogis-
Dephlogisticated Air.
ticated air" and its properties. He
repeated Priestley's experiments and
thereby gained the clew he needed for
the explanation of the fact, which he
had verified by numerous tests, that
a metal gains in weight when heated
in the air. Lavoisier had heated a
weighed quantity of tin in a sealed
glass vessel, thus changing a portion
of it into a gray powder. Although he
found that the vessel as a whole had
not gained in weight, air rushed in
when he opened it. This indicated
that the tin had united with some-
thing in the air. What this something
was he did not then know. But he
weighed the vessel and contents
again, and found that the increase
in weight was exactly equal to the
weight that had been gained by the
tin. Lavoisier therefore concluded
that Preistley's newly discovered gas
was the supporter of combustion,
and the cause of the increase of
weight when metals are heated in
the air. This was the most important
chemical relationship that had been
discovered up to that time. It dealt a
death blow to the phlogiston theory,
and laid the foundation stone of the
wonderful progress in chemical sci-
ence that soon followed.
Since Lavoisier incorrectly as-
sumed this new gas to be an essential
constituent of all acids, he named it
"oxygen," which means acid-former.
He also gave names to hydrogen and
nitrogen. His "Elementary Chemis-
try" was the first rational textbook
on the subject ever written. It
wrought a chemical revolution and
set the new-born science of chemistry
on the broad highway to modern
achievements.
Had it not been for his political
activities, Lavoisier might have ren-
dered still greater services to the ad-
vancement of science. Unfortunately
he had incurred the enmity of the
Revolutionary Government and was
guillotined in 1794. It was a mad act
of leaders, drunk with power; it was
even more flagrantly a crime against
science itself similar to crimes which
have been committed in a few mod-
ern countries during more recent
years.
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iting committee of the Engineer-
ing Council for Professional Develop-
ment (E. C. P. D.) The meetings
were held in the Palmer House. Dr.
Prentice represented this region, of
which he is serving as acting chair-
man.
In addition to accrediting curricula
with the purpose of insuring a sound
educational foundation for the prac-
tise of engineering, the council also
participates in other phases of the
development of the enginering pro-
fession: by the preparation of suit-
able guidance literature and selection
tests, it contributes to joint action by
engineers and high schools; by the
means of engineering registration
and professional recognition, the
council is developing methods where-
by those engineers who have met
suitable standards may receive cor-
responding professional recognition;
and it contributes to the training of
members of the engineering pro-
fession by aiding graduates through
national societies by preparing tech-
nical and cultural suggestions for
junior engineers.
The organizations which are as-
sociated by the E. C. P. D. are the
Society for the Promotion of En-
gineering Education, the American
Institute of Chemical Engineers, the
American Society of Mechanical En-
gineers, the American Institute of
Electrical Engineers, the American
Society of Civil Engineers, the Amer-
ican Institute of Metallurgical En-
gineers and the National Council of
State Boards of Engineering Exam-
iners.
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Professional Engineers at its third
annual convention, held in the Lin-
coln hotel in Indianapolis December
15. Speaking at the afternoon ses-
sion, Professor Knipmeyer dealt with
"The Power Situation in Indiana."
He announced some heretofore un-
disclosed information concerning
prospective increases in Indiana
power facilities and discussed the
trend of the utilities in general.
Dr. Strong Co-Author
of Article on Rubber
Dr. Ralph K. Strong, head of the
department of chemical engineer-
ing at Rose Polytechnic Institute,
and Kenneth L. Tator, chemical
'engineer of Egypt, Mass., have co-
authored a series of articles on "Sol-
vents in the Rubber Industry," the
first of which appeared in the De-
cember issue of India Rubber World,
published monthly in New York. The
series of articles are excerpts from a
chapter of a volume on general or-
ganic chemical solvents which the
two authors have been preparing for
the past four summers.
The collaboration is an outgrowth
of work done at Reed College, Port-
land, Oregon, where Tator was a
student under Dr. Strong several
years ago. Tator matriculated to the
Massachusetts Institute of Technol-
ogy and later was employed at Cam-
bridge, Mass., with the Dewey and
Almy Chemical Company, noted for
the manufacture of rubber for
scientific equipment and particularly
for stratosphere
exploration bal-
:1 o o n s. D r.
Strong has had
much experi-




i n g examples
being contributing editor for the sec-
tion on chemistry of D. Van Nos-
trand's 800-page Scientific Encyclo-
pedia (New York, 1937) and editor-
in-chief for revision of the sixth
edition of Kingzett's Encyclopedia of
Chemistry and Industry, now in pub-
lication by the London publishers,
Balliere, Tindall, and Cox.
The rubber solvents article just
printed concerns itself with the na-
ture, use, methods of preparation,
purification, and application of these
chemicals. Of prime interest at the
moment are the details of the new
solvent method described which will
allow rubber latex to be obtained
from lower grade plants where the
tapping process is impractical. Al-
though very much in the experi-
mental stage at present, the perfec-
tion of the process will decrease the
dependance of the United States on
import rubber.
Football Banquet
The annual football banquet pre-
sented by the service clubs of Terre
Haute for the players of Rose Poly-
technic Institute, Indiana State
Teachers College, Wiley High
School, Garfield High School, and
Gerstmeyer Tech High School was
held Thursday, December 8, in the
Mayflower Room of the Terre Haute
House. The toastmaster of the ban-
quet was our own mentor, Phil
Brown, who first introduced the
heads of the schools and service clubs
of Terre Haute. Coach Brown com-
mented on how much he hated to see
football season close, because it was
the only time during the year that
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he was able to make "ends" meet.
The annual "Turkey Day" football
trophy was presented to Wiley High
School for its triumph in the Thanks-
giving classic. The guest of honor,
Coach Tony Hinkle of Butler Uni-
versity, was then introduced, and he
gave an interesting talk on how he
classified boys who wanted to play
football.
The Rose men who attended wish
to thank the members of the service
clubs for showing this fine interest
in the football teams of Terre Haute




The initial meeting of the athletic
representatives was held on Tuesday,
December 5, for the purpose of elect-
ing officers. Max Mitchell was elected
president, and in addition to serving
as executive of the organization, he
is entitled to a seat on the Student
Council.
A second meeting was held Thurs-
day, December 7, to award sweaters
for the 1939 football season. The
following nineteen men received
major awards: seniors—Lloyd
Krause, Robert Brittenbach, Max
Mitchell, D. Chancellor Montgomery,
Nick Smilanic, Robert Colwell. and
Norman Eder; juniors—Albert
Klatte, George Harper, John Combs,
and Raymond Hogan; sophomores—
James Brown, Harold Bowsher, Ir-
vin Keeler, Earl Michaels, and Earl
Stage; freshmen—Donald Sweeney
and Carl Miller; senior manager
award—John Quinn.
The athletic committee also took
pleasure in thanking Charles
Meurer, Martin Cavanaugh, Jack
Harris, Dwaine Woolsey, Roger
Howle, Elmer Menefee, Fred Thodal,
Harmon Rose, and Stanley Craig
who participated in the 1939 football
season but did not receive major
awards.
Modulus Pictures
The Modulus staff has inaugurated
a new plan for the taking of the in-
dividual pictures. These photographs
for the annual are now taken at
school by staff photographers.
Maurice W. Cannon, editor of the
Modulus, and Lewis McWilliams,
junior sales manager, are the lens-
and-shutter manipulators.
The studio is located in the Physics
basement, and in spite of the fact
that some of the Freshmen were un-
able to find the place of exeution,
almost all of the pictures had been
Photo by Cannon
Rare View of a Faculty Advisor.
H. A. Moench at a Technic Console
taken by Christmas vacation. A new
camera with which to take these and
other photographs was purchased by
the Modulus staff. It is an Ihagee
camera with a Zeiss Tessar f. 2.5 lens,
using split 5"x7" negatives. The
lighting is provided by two No. 2
photo-flood lamps with three-foot re-
flectors and a 100-watt spotlight.
It is believed that this new feature
in the publication of our yearbook
is a distinct improvement. It is a step
in the direction of having the
Modulus published solely by the stu-
dents of Rose.
Debate Club
With the great amount of enthusi-
asm shown in the Debate Club this
year, it is off to a good start.
On Saturday, December 9, four
members of the club made a journey
into Illinois to match forensic abil-
ities with debate teams from Eastern
Illinois State Teacher's College and
Olivet College. Although these de-
bates were non-decisional, they af-
forded excellent practice for the
teams in preparation for decisional
debates later in the season. The mem-
bers that made this trip were Hulit
L. Madinger, Robert D. Phelps,
Robert D. Parr, and Gene F. Mc-
Connell, accompanied by Mr. F. L.
Brown, debate coach.
The last issue of the Technic
contained an outline of the plan the
Debate Club is following this year,
explaining that positions as alter-
nates on the team were still open.
Debate work is valuable experience
and preparation for future years be-
cause it increases the ability to speak
in a clear and concise manner. In
addition to this, honor points and
two credit hours such as in any
regular course are given for partici-
pation in debating.
Horatio Crosses the Bridge
it is incumbent upon your reporter
to acquaint our readers at this time
with the loss of a universally-
esteemed friend and benefactor. The
Ford pick-up which has whizzed and
wheezed its way round the domains
of Rose for a long time has been re-
tired to a more peaceful existence.
This was accomplished in a cere-
mony replete with praises for
Horatio's faithful service.
The ailing truck, having almost be-
come a part of the school, will be
missed by many, but by nobody to a
greater extent than the freshmen,
who, in times past, have usually
commandeered it for the transporta-
tion of bonfire wood. Upon innumer-
able occasions, the truck responded
heroically when called upon by
someone in dire need of a depend-
able vehicle. Nevertheless, it had
reached the point of disintegration
(the school ran out of bailing-wire) ,
and it is to the best interests of all
that it has terminated its college
career.
To carry on the record of Horatio,
the Institute has purchased one of
its great, great grandsons—a new
85-h.p., 1 1/4-ton Ford pick-up. Sleek
and resplendent in its coat of green
paint (it is only a freshman) , it may
be seen whirring gracefully here
and there around school. In fact, it
has been rumored that Mr. Blair,
the chief navigator, thinks it runs so
well that he is considering the forma-
tion of a taxi company—all taxis in-
herently air-conditioned. However,
no official confirmation has been is-
sued, so don't worry too much about
it, please. Confidentially, the press
doubts the rumor.
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A .S.M .E.
In the afternoon of
Nov. 14 the members
of the A. S. M. E.
saw two sound films.
They were entitled
"Diesel, The Modern
Power" and "Progress on Parade"
and were obtained from the General
motors Corporation.
On December 7, at the assembly
hour, a regular meeting of the stu-
dent branch was held. Four talks on
the general subject, "The Place of
the Diesel Engine in our National
Defense," were given. The following
sub-topics were ably discussed by the
men as here noted:
"Comparing the Diesel with the
Gasoline Engine"—Norman Eder.
"The Navy"—Maurice Fleming.
"The Merchant Marine and Coast
Guard"—Fred Thodal.
"The Army"—Dave Huggins.
After several comments had been
made upon the talks, the meeting
was adjourned.
Radio Club
On Thursday, December 7, Joe
Dreher gave an interesting talk on
"How to Obtain an Amateur Radio
Operator's License." In his talk he
outlined the major steps involved in
obtaining a license. He discussed the
various classes of licenses, the dis-
tinctions between the classes, and
the penalties for breaking F. C. C.
regulations.
The club intends to put the new
40-meter transmitter into operation
in the near future. This transmitter is
to be placed in the radio shack,
George Schull being in charge of the
installation. A bulletin board will
soon be placed at the head of the
stairs leading to the E. E. lecture
room.
The code lessons which were spon-
sored by W9NAA, club-operated
transmitter, given by Professor
Moench, were very popular. Many
gratifying letters and cards were re-
ceived from various amateurs and
would-be amateurs. In an attempt to
increase the number of licensed oper-
ators in the club, the members have
been urged to learn the code well
enough to pass a licensing examina-
tion at a future date. It is hoped that
a night meeting will be held soon,
at which a moving-picture on tele-
vision may be presented.
Glee Club
During the past month the Glee
Club has been able to have for an
instructor Emil Tofflinger, prominent
leader of the "Master Singers." The
purpose of these instructions is to
train each individual in the correct
method of singing, thereby obtain-
ing better tone quality from the club
as a whole.
Again, as in past years, the regular
meetings are being held on Thurs-
day night. Many new songs have al-
ready been learned, and a series of








a meeting on Friday
evening. January 5, in the assembly
hall on the campus. The events of
the evening's program, arranged
especially for the members of the
freshman class, were collectively
called "Revelry in B-Sharp." Includ-
ed during the evening was a singing
bee, a spelling bee, a telling bee, a
smelling bee and a beautiful address.
Beginning at 6: 30 p. m., the Rose
Glee club opened the program with
an excellent rendition of the num-
bers: "Dear Old Rose," "John Peel,"
"As Off to the South'ard We Go,"
"Old Mother Hubbard," and "The
Long Day Closes." The club was
directed by Chelsea Stockwell and
accompanied by Mrs. Edris Bennett.
Courtesy was shown by Maurice
Fleming, club president, to the chem-
ical engineering chapter by co-
operation.
Two six-man teams then came
forward for the spelling bee, one
composed of freshmen and one of
sophomores. Those on the fresh-
man team included George Blakey,
William Haley, Michael Percopo,
Jack Harris, Richard Driscell and
William Soudriette.
The sophomore team, which had
two men standing at the end, won
the contest. It was composed of
Winston Cundiff, Marion Foley, Ed-
win Martin, William Leedy, Ralph
Elmendorf and Thomas Douds.
The telling bee, conducted be-
tween junior and senior members
of the chapter, succeeded the spell-
ing bee. Each team of seven men
submitted a list of questions and
answers to the judges to be used in
questioning the other team. Mem-
bers of the junior team were Quen-
tin Jeffries, Jack Wilkerson, John
Kramer, Paul France, Kenneth Ham-
brock, Edward Klecka and Simon
Gary.
The senior team, composed of
Frank Pearce, John Heltsley, Wil-
liam Julbert, Jack Rustamier, Mil-
ton Hosack, Walter Zehnder and
Edward Taylor, was defeated in a
close race.
Perhaps the most interesting con-
test of the evening was held in the
unusual smelling bee. Again the
sophomores and the freshmen were
rivals. In this instance, two identical
sets of 12 chemical unknowns were
at hand and one set was given to
each team for identification by smell-
ing. The freshmen actually won by a
top-heavy score.
Those who participated were:
freshmen, William Holthaus, Alan
Ker, Harold Schwartz, Carl Miller,
Fred Berghoefer and Wayne Shanks;
sophomores, Thomas Douds, Win-
ston Cundiff, Ralph Elmendorf, Mar-
tin Cavanaugh and Marion Foley.
The highlight of the evening's pro-
gram then came when H. Edmund
Wiedemann, who graduated from
the Institute in 1903, for the benefit
of the freshmen, put the bee on
"Some of the Things He Would Have
Valued Knowing When He Was a
Freshman." The chapter presented
him with a certificate of thanks at
the end of the program.
Those who served as judges for
the "bee" teams are H. Edmund
Wiedemann, Dr. Donald B. Prentice,
Dr. Ralph K. Strong, Dr. Weldon
N. Baker, and Dr. Odon S. Knight.
The meeting was arranged by J.
Edward Taylor, chapter chairman.




have become very popular.
and the use of these receivers
has led to design of smaller
tubes. The great popularity
of small portable battery sets
has stimulated this field of
design even more. The tubes
which first made possible the
portable radio were the
efficient and economical 1.4-
volt tubes. The RCA Manu-
facturing Company in an en-
deavor to further reduce the
size and weight of these re-
ceivers has developed four
miniature tubes to be oper-
ated on a 45-volt B supply.
A converter, radiofrequency
pentode, diode audiofre-
quency pentode, and a power
output pentode are included
in this new series. These
tubes are designed to occupy a
minimum of space and yet to retain
the economical manufacturing meth-
ods used on conventional tubes.
DEVELOPME\T
edited by Hulit L. Madinger, ch., '42
The success of the attempt to re-
duce the space required by the tube
is shown by the fact that this tube
occupies only about one-fifth as much
space as the smallest conventional
type. The overall length of the tube
is less than 21/8 inches which is con-
siderably less than the length of a
cigarette. The diameter is only 34
inch. Instead of using a base, the
wires are brought from the seal and
serve as pin connections. The wire
used is 0.040 inch in diameter. The
tubes are exhausted from the top,
and no top cap connections are used.
The grids used in these tubes are
of conventional dimensions. In order
to reduce the bulb diameter. less
space is occupied by the plates.
Performance is improved by use
of voltages higher than 45, but the
Courtesy Electronics
The four new tubes reproduced life size in comparison with a cigarette.
The lead wires serve as base pins.
performance of the new tubes far
exceeds that of previous designs. The
filament rating of the tubes, with
the exception of the output tube, is
50 milliamperes at 1.4 volts. It has
been suggested that these tubes may
find application in hearing aids,
meteorological work, and in portable
sets for policemen and firemen as
well as for the general public.
Metal Screen Made by
Electro-forming
Metal screens now can be made by
electroplating. A wire fabric is built
up as a single piece of solid metal.
This screen complements the line of
products which includes both woven
mesh and perforated metals. The
screen combines the smoothness of
perforated metals with the accuracy
of hole diameter of woven wire
screen. The percentage of openings
in this material can be varied be-
tween 16 and 50 per cent of the total
area. Fine meshes beyond the limits
of perforated metals can be made by
electro-deposition. This mesh, which
has been trade named "Lektromesh,"
can be readily drawn, stamped,
welded, soldered, or fabricated in
other similar manners. Exceptional
corrosion resistance is provided by a
nickel screen.
Screens 36 inches wide and up to
1400 feet in length have been made
by confinuous producfion methods.
The desired design is transferred to
a metal plate or matrix by sensitiz-
ing, etching, filling, and by surface
treating processes. The matrix is
fastened to a revolving cylinder
which is immersed in the plating
bath. The thickness of the deposit
can be varied by changing the cur-
rent or the speed of the cylinder. The
screen is stripped off the matrix au-
tomatically in a continuous sheet.
Screen has been produced in sizes
from 25 to 400 mesh. The equivalent
wire size has been from .0008 to .025
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of an inch in diameter.
One application of this process is
in the production of strainers for fuel
systems. Many strainers ean be
formed to accurate shape and then
punched from the sheet without re-
quiring further fabrication. Because
there are few limits on design, the
use of this mesh may prove advan-
tageous for the screens on radio
loudspeakers and for clock dials.
Refrigerant Cooled
Electric Motor
The air-conditioning department of
Westinghouse Electric and Manu-
facturing Co. has announced the
completion of a new refrigerant-
cooled motor for use with air con-
ditioning systems. The 100-horse
power, 1150-revolution per minute
motor is hermetically sealed. It is
used to drive a 100-ton, 16-cylinder
air conditioning compressor unit. The
cooling system enables the unit to be
made much more compact, and it is
said that only one third the space
normally required by a compressor
of conventional design of the same
capacity is needed by this machine.
The weight is also reduced one third.
The unit now built weighs 4200
pounds. It is 90 inches in length, 34
inches wide and is 36 inches in
height. Sealed-in lubrication is used.
The oil pump is reversible so that
no harm can be done by reversing
the direction of rotation. Freon,
CF.,C1.), is used as the refrigerant.
The cold refrigerant gas is drawn
from the suction manifold of the
evaporator over the windings of the
motor. The gas is then drawn into the
manifold, and then into the cylinders
where it is compressed. The high
pressure, hot gas is cooled in a water
bath condenser. The refrigerant be-
comes liquid at this stage and is then
piped to the evaporator. The air is
cooled as the refrigerant boils inside
the tubes. The low pressure gas of
vaporization reenters the cycle at
this point. It has been suggested that
this unit will find use in stores,
factories, theaters, and similar appli-
cations.
Germ-Killing Lamp
A new germ killing ultraviolet
lamp has been developed by General
Electric scientists. It is being tried
out in various hospitals and air con-
ditioning applications. Two hundred
cubic feet of air can be sterilized per
minute in a duct of nonreflecting ma-
terial by one 15-watt ultraviolet
lamp. The light is produced with low
pressure mercury vapor. The con-
struction requires a tube of special
glass. The form is similar to that of
ordinary fluorescent lamps except
that there is no fluorescent coating
inside the tube. Three sizes ranging
up to 15-watts are available. The
largest is 18 inches long and one
inch in diameter. The usual com-
mercial 110-volt circuit can be used
to operate these lamps. Auxiliary
equipment simliar to that used with
fluorescent lamps is required.
Wave lengths issuing from this
lamp include some which are not
found in the sun's spectra. The new
lamp radiates energy in waves that
are 2537 Angstrom units in length.
This is the point at which bacteria
are destroyed most effectively by ul-
traviolet light. The lamp can be used
to form a germ-killing curtain to
protect patients from cross infection.
This is effectively done by installing
the lamps above the doorway. Any
air-borne germs are destroyed in
this invisible wall. Two hospitals are
now using the new lamp experiment-
ally. Other suggested uses include
the sterilization of cosmetics in the
process of manufacture and foods
in bakeries and canning factories,
but particularly meat in storage. It
would be useful in restaurants, soda
fountains, and bars to supplement
the present methods used to furnish
bacteria-free glasses. Sterile articles
such as hospital bandages and dental
instruments may be kept sterile by
the use of these lamps.
Dynamic Balancing
A portable dynamic balancing in-
strument has been produced by
General Electric. It is used to balance
large rotating masses in order to
eliminate vibration. This device meas-
ures the amount and phase angle of
unbalance vibration present in the
bearing pedestals of a rotating ma-
chine running in its own or sub-
stitute bearings. It may be applied
to machines having a velocity of
from 600 to 5000 revolutions per
minute. The instrument is entirely
self contained. Rotors may be bal-
anced without removal from the
machine. Rotors which are too heavy
for previously designed portable bal-
ancing machines can be balanced
with this new device. Balance is
. made while the machine is in motion
and so changes in the balance ef-
fected by the load can be accurately
measured. A minimum of three runs
is necessary to secure sufficient data
for balancing. This equipment can
be used where previously only trial
and error methods were used.
The instrument consists of a sine-
wave alternator, a vibration pickup,
and an instrument with its associated
circuit on which mils displacement of
the vibration are read. In use, the
sine-wave alternator spindle is in-
serted in a lathe center hole in the
shaft of the rotor and the voltage
generated is applied to the measuring
instrument. The vibration pickup is
placed against the rotor bearing, and
this voltage is measured. From this
data the amount of vibration in mils
and the relative angular position of
the high spot are determined. Trial
weights are then attached and the
effect noted. Calculations are made
on a form sheet from these measure-
ments to determine the size and lo-
cation of the requisite balancing
weights.
Did You Know That?
Premier Benito Mussolini has ap-
proved establishment of courses of
technical studies in Italian schools,
designed to produce a reserve sup-
ply of technicians for Italian indus-
try, business and commerce. The
"day of the technicians" will be ob-
served May 30, 1940.




A. Eugene Michel, who was grad-
uated from Rose in 1903 and whose
death was noted in last month's
Technic, has willed an extensive
stamp collection to the Smithsonian
Institution at Washington. The full
extent and value of the collection is
not forthcoming immediately as com-
munication with J. E. Graf, associate
director of the Institution, discloses
that disposition of the collection is
still pending in the Probate Court,
and it has not yet been received by
the national museum.
The Evening Star, (Washington,
D. C.) states that the collection is
mounted in 153 volumes and is the
third—and possibly the second—
most complete in the world. The col-
lection contains 97 percent of all the
stamps issued since the first adhesive,
the celebrated Penny Black of Great
Britain, placed on sale in London on
May 6, 1840. Many unique items
are gathered together in the collec-
tion, including foreign postal station-
ery, essays, proofs, stamps on covers,
entires, and an unusual showing of
United States postal card essays and
proofs. The collection of entires and
government stationery, included in
the 153 volumes, received first award
at the Philatelic Exposition in New
York in 1935.
The collection was benefitted
greatly by Mr. Michel's unusual
knowledge of stamps. One of the
most famous of modern American
philatelists, he was author of many
books on stamps, including "Roving
the Stamp World," a contributor to
stamp magazines, and a radio speaker
for the National Federation of Stamp
Clubs. His affiliations in other phil-
atelic circles were numerous and his
interests invariably constructive. He
was a member of the American Phil-
atelic Society, the Collectors' Club
of New York, the Asociation des Col-
edited by John E. Bartmess, m., '41
lectionneurs d'Entires of France, the
Berliner Ganzachen Sammler Verein
of Germany, the North Shore Stamp
club, the Postal Card Society of
America, and several other organiza-
tions. According to the statement
made by Clarence W. Brazer, Mr.
Michel's close personal friend, Mr.
Michel's "truly wonderful collection
will ever be a great memorial to one
of America's great philatelists."
$200,000 Industrial Progress
Award Program Announced
The Lincoln Foundation has an-
nounced a two and one half year
program of scientific study, which
will culminate in payment of 200,000
dollars. The money will be spread
through 458 awards, the grand
award being 13,700 dollars. Classi-
fications of subjects follow: Auto-
motive, Aircraft, Railroad, Water-
craft, Structural, Furniture and fix-
tures, Commercial welding, Contain-
ers, Welderies, Functional machin-
ery, Industry machinery, and Main-
tenance. For further information con-
cerning the award program your let-
ters should be addressed: Secretary,
The James F. Lincoln Arc Welding
Foundation, Cleveland, Ohio. Come
on Grads, lets get in the bucks.
Cuttings
A new year, a new column! As the
motto of the Technic is, "every page
a humor page," the alumni editor
puts a log on the fire too. While it is
not the intent of the editor to turn
the page into a rival of the joke
column, Corrosion, he does hope that
Cuttings will bring more interest to
the alumni page, and a few fond
memories of school days past, and
perhaps a smile, to those of you who
have had the good fortune to be
graduated from this, our Alma
Mater. So then, with the January
issue, Cuttings is born.
Away back in volume one, num-
ber one, which was issued in June,
1891, it is found that there was one
who knew the trials of an alumni
editor. He writes:
H .H. Medows, '94, who withdrew
early this term to accept a position
in a United States surveying corps
in The Crow Indian Agency, Mon-
tana, writes that he has commenced
operations in the "wilderness." He
expects to enter the Sophomore
class a year from September. His
old classmates will be glad to wel-
come him back to the R.P.I. again.
The advertising manager must
have known how to sell space in the
magazine. Perhaps the manager of
'40 should take notice for the follow-
ing ad appeared:
What Is The Use of Advertising
Furniture, Carpets, & Baby
Carriages in a
"Poly" Publication?
and yet these are just what we have
for sale.
Foster's Carpet & Furniture House
We "beat 'em that year too," as
the sports editor testifies with:
This year it was the privilege of
the Rose ball team to play DePauw
and I. U. on their own grounds. The
experiences are never to be for-
gotten. Mildly speaking, they may
be likened to the magnetic solenoid,
repulsive at one end, attractive at
the other. At Greencastle the team
was subjected to insult of every
character, and probably only es-
caped bodily harm by the kindness
of providence. All this because we
dared to win . . . At Bloomington
'twas quite the other way . . .
—my, he was an engineer as well
as an editor. The editor in regard to
the "ads" that appeared on the inside
of the front cover had this to say:
It was not by accident that the
Coates College and The Rose Poly-
technic advertisements appear on
the same page of the Technic. Na-
ture ordained a sympathy between
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the two institutions which it is our
duty to promote. She admits no
boys, we admit no girls. She is at
one end of the street car system, we
at the other. It is meet that we
should once a month clasp hands,
not necessarily as individuals, but
rather as institutions. Does this ex-
planation explain?
—Perhaps 'tis the wish of some of
the staff that Coates still lingered in
Terre Haute, and that the schools
should clasp hands not necessarily
as institutions, but rather as indi-
viduals.
Research and development though
not known by that name at the time,
came forth with this item:
Cleaning bridges by sand blast
has been tried on five structures on
the Boston 8z Main Railroad. The
work is entirely satisfactory, being
more thorough than hand cleaning,
and will be continued next year.
Back on the alumni page there
were some names that still are
known—even by the undergradu-
ates:
The officers of the Alumni asso-
ciation are J .M. Aikman, '87, presi-
dent; G. R. Putman, '90, vice presi-
dent; and H. F. Goetz, '87, secre-
tary. The executive committee is
cOmposed of Ben McKeen, '85, F. T.
Hord, '88, and S. S. Early, '85.
Even in volume one, number one,
dry humor was the policy of the
Technic:
Madison's latest feat consists of
making hydrogen from platinum
and sodium.
Dr. Mees soliloquizes, "And to
think that these Freshmen who
used to scare up so beautifully
about examinations are already
learning to appreciate a bluff !"
In January, 1910, issue number
four, volume nineteen, of the Technic
was published. The following cutting
helps confirm your editor's convic-
tion that all engineering students,
before they are graduated, go nuts:
What Waggie found in the Christ-
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—so help us!
And it was in those good old days
that the sports editor belched forth
about basketball:
Rose, 55; Normal, 11.
The alumni ed. strove for recogni-
tion with:
Ottiwell Wood, '08, who now
holds a position as second electric-
ian on board the U.S. Battleship
Wisconsin, visited Terre Haute dur-
ing the Holidays.
It was the same year that the
Technic backed a cheer contest
which brought forth from the stu-
dents:
That's Right! What's Right?
Three beers, three cheers,
Rose Poly! Engineers.
—And so lads, you see our pet
cheer is thirty years old this month.
In volume twenty-four, issue num-
ber five, December, 1919, the follow-
ing deplorable state was recognized:
The Glee club met recently, there
being for the first time this year a
full attendance. Both members
stated they were feeling fine.
And in that issue the advertising
manager was quite on the ball for
this ad appeared:
TOKIO
"Dancing by the Light of the
Lantern"
Mr. Leo Baxter and his Orchestra
—you don't say.
That issue also featured the Rose
Technic Goboon, a magazine within
the magazine, whose chief object was
to pan Normal, but, among whose
pages was found:
A deplorable disorder took place
upon the night of December 10, in
the higher regions of the Grand.
The participants were both Rose
students, and it is certain their
misconduct reflects discredit upon
the reputation of the Institution.
The offenders were Zachary Xylo-
phone Bennett and Steward Court-
right Stimpson. Bennett and Stim-
son were attending "Three Weeks,"
as required by the English depart-
ment, and it seems Bennett had pro-
vided himself with opera glasses.
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Upon request, Stimpson obtained
the loan of the glasses, when sud-
denly the "Bathing Girls" rushed
upon the stage. Zach grappled for
his gallilean telescope, striking
Stew a smarting blow on the eye
and infuriating him. The two com-
batants were taken in charge and
ejected from the theatre.
And some how this natty little
thing bounced into the issue:
Professor Child was so polite,
He always raised his hat,
Each time he passed, upon the
street,
A female dog or cat.
We always did like Alphie.
—This, dear alumni, brings to an
end the first issue of Cuttings—if the
censor does not wield the mighty
blue pencil and if your reaction is
other than black, the column will
appear again next month. So he/p us.
Departed
Frank P. Cox, manager of the
West Lynn plant of the General Elec-
tric Company for 15 years before his
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30 at his home in Swampscott,
Massachusetts, at the age of 72.
A native of Terre Haute, he was
graduated from Rose in 1887 and
then took a post-graduate course at
Johns Hopkins University before
going to Lynn, Massachusetts, in
1889. He was associated with the old
Thomson Electric Welding Company,
and, when that firm was absorbed by
General Electric in 1896, he was ap-
pointed chief engineer of the meter
department of the Lynn works. He
became manager of the West Lynn
plant in 1920.
Mr. Cox was a member of the
American Institute of Electrical En-
gineers, the Rotary Club, the Oxford
Club, and the Tedesco Country Club.
He is survived by the widow, the
former Catherine Vaughen; a daugh-
ter, Miss Laura V. Cox; and a son,
Nobert Cox.
The Knot Has Been T ied
Miss Phylis G. Trout, daughter of
Mr. and Mrs. George W. Trout of
Louisville, Kentucky, formerly of
Terre Haute, was married to John
Frederick Brinkman, ex-'35, son of
Mr. and Mrs. Frank Brinkman of
Poplar street, Terre Haute The
wedding took place in the rectory of
Saint Benedict's parish, Saturday,
January the sixth, at 4: 00 p. m. At-
tendants were Miss Kay Trout,
sister of the bride, and Mr. Frank
P. Brinkman, brother of the groom.
Miss Trout is a graduate of Garfield
High School. Mr. Brinkman is a
graduate of State High School. At
Rose Mt. Brinkman was a member
of the Alpha Tau Omega fraternity.
W hat T hey're Doing
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Ralph E. Price is with
Chemicals Corporation at
Charleston, West Virginia.
Harold A. York, who is
with the Indiana Bell
Telephone Company, is
district traffic superintendent at
Evansville. Mr. York was formerly
the assistant traffic superintendent at
Muncie.
William A. Haynes, Jr.,
32 with the Pennsylvania
Railroad, has been trans-
ferred from Canton, Ohio, to Pitts-
burgh./
33 
James F. Guymon, who
was graduated from Rose
with high honors, is junior
enologist at the Agricultural Experi-
mental Station of the University of
California, Davis, California. Mr.
Guymon was formerly an instructor
in the chemistry department of the
Iowa State College at Ames./
36 
William E. Kasameyer,
associated with the Gen-
eral Electric Company,
has been transferred from Philadel-
phia to Chicago.
/ William A. Reddie is
39 teaching and doing gradu-
ate work in the Chemical
Engineering Department of the Vir-




Son: "Say, Dad, what does it mean
when the papers say some man goes
to a convention as a delegate at
large?"
Grad: "Well, Son, I guess it means
his wife doesn't go with him."—The
Pinion, Keokuk, Iowa.
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BASKETBALL U\DER WAY
edited by Raymond C. Hogan, c., '41
Rose vs. Holbrook
On December 2 the Holbrook Col-
lege squad came from Manchester,
Ohio, to furnish the Engineers' op-
position in the season finale. On a
cold, blustery day the Engineers,
their ground attack slowed to a walk,
found enough passing ability to take
the game by a 13-0 count.
As the game opened, the invaders,
small in size and number but not
in spirit, seemed to be headed for a
drubbing. The heavy Rose line bot-
tled up their running attack com-
pletely, and the Engineers seemed to
gain at will, until they were in scor-
ing range. Finally, toward the end
of the first quarter, Michaels passed
to Bowsher who went over for the
touchdown. Harper missed the extra
point from placement. Again in the
second quarter, this time from mid-
field, Michaels passed to Bowsher in
the flat, who proceeded 40 yards to
another score. Eder made the point
after touchdown good.
The remainder of the game was
uneventful. Neither team could fash-
ion a successful attack, and the En-
giners wound up the season with an-
other victory.
The records show for the '39 sea-
son:
Rose 0 Wabash 0
Rose 6 Evansville 0
Rose 0 Union, Ky. 14
Rose 33 Franklin 0
Rose 13 Earlham 14
Rose 13 Milton 12
Rose 18 Hanover 6
Rose 7 Iillinois College 31
Rose 13 Holbrook 0
On the day before the Holbrook
game the squad elected George
Harper, Coreopolis, Pennsylvania,
captain for the 1940 season.
Rose vs. DePauw
In their initial basketball contest,
the Fighting Engineers lost a hard
battle with the Tigers of the Univer-
sity of DePauw by the score of 32 to
27. With only one day of practice,
the Engineers had surprisingly good
ability to handle the ball. The fray
was close from start to finish as indi-
cated by the half-time score of 13 all.
It was not until the latter part of
the second half that DePauw was
able to forge ahead.
In the opening minutes the score
see-sawed back and forth. Rose held
short leads of 4-3, 6-5, and 9-8 during
the first period, and was able to hold
the Tigers to a 13-13 tie at halftime.
DePauw jumped off to a lead in
the opening of the second half, but
Rose held on and scored as frequent-
ly as did the Tigers. However, the
Engineer's hopes were blasted in the
last few minutes of play when De-
Pauw went on a scoring spree and
gained a lead which Rose was never
able to overcome.
For Rose, Colwell, Brown, Bow-
sher, and Meurer did the major part
of the scoring, while Shalley, Lynch,
and Prewitt provided the points for
DePauw's attack.
Summary:
ROSE (27) FG FT PF
Brown, f 2 1 1
Meurer, f 2 0 0
Mehagan, f 1 0 1
Dreher, f. 0 0 0
Colwell, c. 3 1 1
Appel, c. 0 0 0
Bowsher, g. 2 2 1
Logsdon, g. 0 1 1
Stout, g 0 0 0
Harper, g. 1 0 0
Keeler, g. 0 0 0
—
Totals 11 5 5 .
Moore, c . 0 1 1
Lynch, g. 3 1 1
Prewitt, g 4 1 2
Gallacher, g. 0 0 0
Totals 14 4 8
Rose vs. Earlham
After losing their first tilt to De-
Pauw, the Rose hardwood squad
journeyed to Richmond to battle the
Quakers of Earlham College only to
come out on the short end of a 42 to
32 score. A last minute basket bar-
rage brought victory to Earlham and
ended an Engineer rally, which
brought Rose within two points of
the Quakers.
Rose jumped off with a 9 to 2 lead
when Colwell and Bowsher teamed
up to put the Engineers out in front.
At this point, however, Rose's de-
fense shattered arid Ortwein, Free-
man, and Watt put Earlham ahead.
From then on the Quakers were not
to be stopped. Watt's long blasts from
the floor and Ortwein's under the
basket splurge gave Earlham a com-
fortable 17-12 half-time lead.
DEPAUW (32) FG FT PF
Lewis, f 0 0 2
Steele, f 1 0 0
Shalley, f 4 1 2
Crane, f . 2 0 0
In the second half the Quakers
started quickly. This time, baskets
by Watt, Freeman, and Ortwein put
Earlham more safely out in front.
But Rose came back. Colwell boosted
in more from under the hoop, Bow-
sher scored twice on fast breaks, and
Brown's hook from the side and his
rafter-scraper from the center of the
floor brought the score to 34-32,
Earlham. At this point Rose's rally
subsided while the Quakers contin-
ued to increase their lead until the
game ended with Earlham out in
front, 42 to 32.
Captain Bob Colwell lead his team
with eleven points, while Bowsher
and Brown collected as many to-
gether. For Earlham, Freeman, Ort-
wein, and Watt were the leading
scorers.
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Summary:
ROSE (32) FG FT PF
Meurer, f . 0 2 1
Dreher, f 0 1 0
Appel, f. 0 0 2
Brown, f 2 1 0
Logsdon, f . 0 2 0
Colwell, c. 5 1 3
Keeler, c. 0 0 1
Bowsher, g. 3 0 4
Mahagan, g. 1 2 2
Harper, g . 0 1 0
Totals 11 10 13
EARLHAM (42) FG FT PF
Ortwein, f. 3 4 2
Watt, f 5 1 2
Craycraft, f . 0 0 0
Rollf, f . 0 0 0
Shelton, f . 0 0 0
Keyser, c 1 1 4
Cloyd, c 2 1 0
Freeman, g. 4 2 1
Wright, g. 1 0 1
Frederica, g. 0 0 1
Garoffolo, g. 0 1 1
Stevenson, g 0 0 0
Totals 16 10 12
Basketball games remaining to be
played are:
Taylor (there) Jan. 19
Wabash (there) Feb. 1
Aurora (here) Feb. 3
Earlham (here) Feb. 10
Oakland City (here) Feb. 13
Aurora (there) Feb. 16
Joliet (there) Feb. 17
Concordia (there) Feb. 24
Did Y ou Know That?
Benjamin Franklin never request-
ed nor received a patent for any of
his inventions or discoveries, al-
though he is ranked as the greatest
inventive genius of his age.
When the human body is at rest
the heart pumps blood at the rate
of 90 gallons per hour. During vio-
lent exercises, it pumps from 450 to
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RELATIVE TO
RELATIVITY
( Continued from Page 7)
matter? Yes. Einstein says "If my
view is correct, if space is curved,
then a ray of light from a distant star,
in passing by the sun should be bent
out of its straight line path." On May
29th, 1919, two British expeditions,
one to Brazil and the other to the
west coast of Africa, took photo-
graphs of the sun and the stars at the
time of a total eclipse. These photo-
graphs were compared with others
taken several months later, when the
sun was not in that portion of the
heavens. As a result, it was deter-
mined beyond the possibility of doubt
that the starlight had been shifted,
and shifted very nearly the number
of seconds of arc that Einstein had
predicted it would be. Here was an
astronomical triumph of the first
magnitude. It has been surpassed by
no other and equaled only by the
discovery of Neptune.
From his theory that the mass of
a body increases with its velocity,
Einstein gave a perfect explanation
of a hitherto unaccountable discrep-
ancy in the orbit of Mercury, which
had puzzled astronomers for genera-
tions.
Were it not for these two remark-
able experimental proofs of this new
theory, we should long since have
consigned Einstein and his revolu-
tionary ideas to the realms of pure
speculation. But when a scientist's
theories square with the observed
facts of nature, the world cannot ig-
nore him. In the centuries to come
it will be to the glory of this physicist,
who happily has come to live in the
United States, that he has taken us a
long way nearer to an understanding
of the age-old mysteries of time and
space. To the end of time the names
of Newton and Einstein will stand as
symbols of two of the mightiest in-
tellectual achievements of the race.
Did Y ou Know T hat?
Samuel Pepys was a slide rule ex-
pert. It is said the famous diarist
was the proud possessor of a log-
arithmic measuring ruler in 1662.






December 1, with a
visit from Doctor
Arthur H. Comp-
ton, winner of the Nobel prize in
physics in 1927 and now a member
of the faculty of Chicago University.
Brother Compton was in Terre
Haute to present an address before
members of the Terre Haute Exec-
utive's Club. As guests of the Exec-
utive's Club, the members of Gamma
Gamma were given the opportunity
to hear Dr. Compton speak very
thoroughly on the topics, "Science,
Religion, and Social Living."
Following the address and open
forum, Dr. Compton accepted the in-
vitation of the chapter to drop in and
meet the members. At the house,
some of the students asked for an
explanation of some of the parts of
his work in atomic physics, and
thereafter ensued a very interesting
discussion concerning some of these
reactions. Although an extremely
technical conversation, one of the
brothers was overheard later to say,
"I learned more in that half-hour
than I have in two weeks of trying
to read the stuff."
The chapter will long remember
the pleasant hour spent with the
handsome distinguished scientist and
all echoed the thought behind
Worthy Master Stanley Craig's state-
ment, "Well, Dr. Compton, we surely
hope that you will be able to come
again sometime."
The chapter was happy to note that
five Alpha Taus won their letters in
football, and would like to congrat-
ulate Brothers Robert Colwell, John
Combs, Harold Bowsher, James
Brown, and Earl Michaels for their
contribution to the successful season.
Stanley Craig, Worthy Master of the
chapter, also deserves credit for his











guests. During the evening everyone
received a present from under the
Christmas tree. The committee in
charge of the affair deserve plenty
of credit for the splendid decoration,
both inside and outside, of the house.
The chaperons were Mr. and Mrs.
Fred E. Nicoson and Dr. and Mrs.
Odon S. Knight.
The chapter wishes to congratulate
the football team for its fine record
during the past season. Sigma Nu is
proud that three of its members were
awarded football letters for their
services last fall. These men were
Norman Eder, Max Mitchell, and
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with a stag party
given at its house
on Tuesday, No-
vember 21, the night before the
Thanksgiving holidays. The guests
enjoyed the occasion immensely,
entering into the event with holiday
spirits. The faculty guest was Dr.
Odon Knight, a member of Univer-
sity of Colorado chapter.
Also along the lines of entertain-
ment, the chapter had an enjoyable
turkey dinner on Monday, December
11, at the house. It was prepared by
house mother, Mrs. Connelly. Then
to give its members a start for their
Christmas holidays, an open house
was held Thursday night, December
14, for all members and their girl
friends.
A furniture committee is busily
at work, buying more new furniture,
thereby making the house a more en-
joyable and comfortable place in
which to live.
Owing to the school activities on
or about December first, Kappa
chapter postponed its visit to the
Indianapolis Alumni Club until the
first Friday in March, 1940. The en-
tire group is anxious to go over and
meet this group of men which has
helped carry Theta Xi to the place it
now occupies in national standing.
So, with the social, financial, and
scholastic standing Kappa enjoyed
during 1939, and with this back-
ground to help them, the chapter is
certainly looking forward with antic-
ipation to a great year during 1940.
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Six Mistakes of Life Did You Know That?
1. The delusion that individual ad-
vancement is made by crushing
others down.
2. The tendency to worry about
things that cannot be changed or
corrected.
3. Insisting that a thing is impossible
because we ourselves cannot ac-
complish it.
4. Attempting to compel other per-
sons to believe and live as we do.
5. Neglecting development and re-
finement of the mind by not ac-
quiring the habit of reading fine
literature.
6. Refusing to set aside trivial pref-
erences, in order that important
things may be accomplished.
—Anonymous
In all the affairs of life, courtesies
of a small and trivial character are
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"The Fountain Pen Store"
Drawing Equipment and Supplies
604 Wab. Ave. 815 Ohio St.
1. A letter weighing less than an
ounce will require 16 cents postage
if it is to be sent to a point within the
United States by airmail, special de-
livery.
2. You may not enclose any per-
sonal message with a Christmas
card sent as second-class matter.
3. It costs 10 cents extra to have
registered, insured or C. O. D. mail
restricted to delivery to addresses
only.
4. The weight of anything to be
delivered as first-class mail must
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(Our truck calls daily at the
dormitory)
5. A first-class letter, weighing
not more than an ounce, can be sent
to Brazil or Canada for three cents.
Or That?
The blood vessels of an adult have
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PLANIMETRY
(Continued from Page 4)
and the figure traced, the wheel will
roll a distance equal to the mean
ordinate. This distance will, of
course, be 2.5 inches for each full net
revolution of the wheel.
A variation of the Amsler plani-
meter is the Coffin instrument, which
is intended especially for use in
measuring indicator cards. In this in-
strument, the arm OA is omitted,
and the point A is guided in a
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Figure 11. Coffin Planimeter.
straight groove. Small areas are read
directly, and the discussion of the
second paragraph preceding this
would apply. Again, no account need
be taken of the Zero circle. This cir-
cle is, for this instrument, a straight
line along the path of the point A.
Mean ordinates can also be deter-
mined by this instrument if the line
ab of Figure 10 be placed in line with
the path of travel of the point A, and
the card (in a clockwise sense)
traced, starting from the point of
tangency S, with the line cd. Return-




ARTHUR M. HOOD, Rose '93
H. B. HOOD, Rose '24
1001 Hume-Mansur Building
INDIANAPOLIS, IND.
ing to S, the point P is moved ver-
tically along cd, until the wheel re-
turns to its initial reading. This
latter movement of P, from S to V,
will measure the rectangular (shad-
ed) area between SV and the Zero
circle, (line ab) . The distance SV,
then, is the mean ordinate of this
diagram.
The radius of the Zero circle of
the polar planimeter can be deter-
mined experimentally very conven-
iently by using a strip of paper one
or one and a half inches wide, and
slightly longer than R„. Anchoring
the planimeter through one end of
this strip, and pressing P into the
strip, the radius PO can be held
fixed. Adjust this distance until the
planimeter and the strip can be
moved about 0 without the wheel
rotating about its own axis. The
Zero circle may alternatively be de-
termined by carefully constructing a
circle of radius known to be larger
than R„, calculating its area, and
placing 0 on its center and tracing
with P, reading the wheel, (the mean
of several observations should be
used) and then calculating R„ from
the difference in areas, one calculated
from radius of constructed circle, one
read from wheel.
In using the planimeter, the initial
reading of the wheel should always
be taken in whatever position it is
found. Continual setting to zero for
the initial reading would in time
wear a flat spot on the wheel. Area
should always be estimated as a
final check on planimetric determina-
tions.
Did You Know That?
A philologist who has been inves-
tigating the speed at which various
languages are spoken reports that
French is the most rapid language
in the world—with 350 syllables a
minute. Japanese comes next, with
310 syllables per minute, and then
German, with 250. English is, com-
paratively, a slow drawl, with only
220 syllables a minute. But the slow-
est speakers of all are certain Poly-
nesians, who utter only 50 syllables




Angry Hubby: "Don't I get any
voice in our buying?"
Florence: "Sure, dearie, the in-
voice."
The pretty drum majorette wrote
that she had "sinuous" troubles. It
sure seems like that.
First devil: "Ha, ha! Ho, ho!"
Satan: "Why all the mirth?"
First devil: "I just put a woman
into a room with a thousand hats and
no mirror."
Bobby: "Do you know the A B C's
of lovemaking?"
Sweeney: "Sure, but why waste
time on them? Let's get down to the
X Y Z's."
Rastus: "Teacher, may I leave the
,y,room .
Teacher: "No, Rastus, you stay
here like a good boy and fill up the
ink wells."
AMATEUR
Vic: "I love you terribly."
Virginia: "You certainly do!"
THE WAYS OF LIFE
A little lad who had observed the
ways of the world announced to the
corner grocer that there was a new
baby at his house.
"Is he going to stay?" asked the
kindly old gentleman.
"I guess so," replied the precocious
youngster. "He's got all his things
off."
Although any man can have a wife,
only the iceman has his pick.
CORROSION
edited by Harold E. Bowsher, c., '42
SIZE IS NOT ALL
Foreman: "But you look rather
small. Do you think you are fit for
hard work?"
Applicant: "Well, sir, some of the
best judges in the country have said
so."
TROOP TWO
Up to sixteen a lad is a Boy Scout
but after sixteen he becomes a girl
scout.
IT WAS BOUND TO COME
Judging by the number of one-
arm drivers seen around the country-
side the arms embargo is not being
enforced. ,
CARRYING THINGS TOO FAR
"How did your sister ever happen
to marry such a half-wit?"
"Well, she is such an incurable
bargain-hunter, that she can't resist
anything that's half-off!"
A man who watches the clock
generally remains one of the hands.
She: "Isn't it dangerous to drive
with only one arm?"
He: "Yes, indeed! More than one
fellow has run into a church doing
it."
CONFUCIOUS SAY
One swallow don't make--good
meal.
Where there is will there is—dead
man.
"Why is a corset like an ash cart?"




Muffler: A silencer on Christmas
neckties.
Gossip: A person with a keen
sense of rumor.
Professor: A textbook wired for
sound.
Life: School tablets; aspirin tab-
lets; stone tablets.
Height of optimism: Writing "per-
sonal" on a post card.
Habits: Cobwebs that become
cables.
He knew a girl named Passion,
He asked her for a date;
He took her out for dinner,




He: "Just this once!"
She: "No!"
He: "Aw, Ma, all the kids are go-
ing barefoot!"
California Engineer
First father: "My son sure is broad
minded."
Second father: "That's all my son
thinks about too."
"I spent tny vacation up in the
mountains."
"Did you have a guide?"
"Well only my conscience."
Exchange
Doctor Sousley: "Are you teach-
ing this class?"
Brownie: "No, sir."
Doctor Sousley: "Well then sit
down and stop acting like an idiot."
Exchange
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°DON'T STOP ME  
THE ADMIRAL'S WAITING j
FOR HIS MAIO
EXTRA—SPECIAL DELIVERY
To most people, the mailman is a fellow who rings thedoorbell or toots a whistle or stops at roadside boxes.
But to Rear Admiral Byrd and his expedition the mailman
is a chap thousands of miles away.
The Admiral's mail, you see, is delivered by one of General
Electric's world-famous short-wave stations at Schenectady,
just as was done for the two previous Byrd expeditions. The
letters are read from WGEO every other Friday, II to :45
p.m., EST, under the direction of station manager Eugene S.
Darlington, Oregon State ex-Test man, and John R. Sheehan,
Union '25, program manager.
A General Electric all-wave receiver on both the Bear of
Oakland and the North Star, the party's ships, are the actual
mailboxes. They will later be installed at the expedition's
two camps. WGEO's mailman invites friends and relatives
to send messages to the Byrd Antarctic Mailbag, General
Electric, Schenectady, N. Y., for transmission to the expedi-
tion. Fifty words is the maximum.
PRIZE PACKAGE
FAME is nothing nes, to Brazil. She is not only the worl
d's
leading coffee grower, but also the largest state in South
America, being 250,00o square miles bigger than continental
United States.
Fame also is nothing new to General Electric's transporta-
tion department, headed by Guy W. Wilson, Penn State '23
and ex-Test man. In all parts of the nation, the products of
this G-E division can be seen in operation. Therefore, what is
more natural than for these two parties to get together?
They have—frequently. Their latest bit of co-operation is
represented by four G-E direct-current locomotives, the
world's most powerful, scheduled for delivery this month to
the Paulista Railroad in Brazil. These 185-ton locomotives
have a continuous rating of 42oo horsepower and a maxi-
mum speed of 93 miles per hour.
NAUTICAL MOTOR
DIFFERENT though the sailing ships of a century agowere from the express liners of today, the two have many
things in common. Among their points of similarity is a need
for emergency pumps, for water may sometime get where
it doesn't belong because of a collision or other accident.
A far cry from the hand-operated pumps of old is the
equipment which will be part of the S. S. ilmerica, the
United States Lines' new 723-foot superliner, the largest
ever built in American yards. Mounted 8o feet below the
liner's boat deck, a G-E 4o-horsepower motor will drive
an Aldrich pump capable of emptying 9oo gallons of flood
water per minute. The motor and pump will empty all
compartments through a system of piping reaching all parts
of the ship. Other G-E equipment on the ilmerica includes
iso auxiliary motors and controls for such equipment as
winches, refrigeration machines, and steering apparatus.
These applications are typical of the thousands of uses
to which General Electric motors have been successfully
applied. And an important reason for this success is the
vast amount of motor-test data contributed by the young
engineering college graduates on the G-F. Test Course.
GENERAL ELECTRIC
IIIMMIME




FRED WARING'S PENNSYLVANIANS P
FORECASTING MORE SMOKING PLEASURE FOR 1940
Vfir
ter
Change to Chesterfields and you'll get
what you want... real mildness and better taste.
You can't buy a better cigarette.
Copyright 1940, LIGGETT .54 MYERS TOBACCO CO.
